Summary. Study of biopsy specimens of a man with 'decapitated' spermatozoa indicated that the malformation was due to an overproduction of a membranous vesicles system by the Golgi complex in the region between the centrioles and acrosome during the spermatid stage. The tails were almost normal in structure and 50% were motile in the ejaculate although few followed a straight trajectory.
Introduction
The 'decapitated sperm' defect has been reported for bulls (Hancock & Rollinson, 1949; Blom & Birch-Andersen, 1970) and man (Perotti, Giarola & Gioria, 1981) . The ejaculate contains motile tails detached from the heads, which are irregularly shaped, with various degrees of maturity in the chromatin. The tails contain normal axonemes, while mitochondria are frequently displaced in an anterior knob. The origin of the defect is still unknown, although Blom & Birch-Andersen (1970) suggest that the detachment in bulls occurs in the epididymis. We have now studied biopsy material obtained from the testis and the nasal ciliated epithelium of an infertile man affected by the 'decapitated sperm' defect.
Materials and Methods
The patient was a 35-year-old man referred for infertility. Three The equivalent values for a normal man were > 70% of motile spermatozoa,~80% of the motile spermatozoa had a linear trajectory, longitudinal rotation with a frequency of 6/sec, wave propagation (6/sec) from the middle piece towards the end of the flagellum and an effective velocity of~50 µ /sec. Biopsy material. All the stages of spermiogenesis were present and apparently normal until the spermatid stage. The early spermatid was rounded with a nucleus full of granular chromatin, surrounded by mitochondria and a chromatoid body. Centrioles were located far from the nucleus (PI. 1, Fig. 3 ), in the direction of the acrosomal area, and were separated from the nucleus and the juxtaposed acrosomal vesicle by the Golgi complex (PI. 1, Fig. 3) , which seemed to have two maturing faces, one convex and one concave, separated by a vesicle. Subsequent stages of spermiogenesis (PI. 2, Fig. 4) Fig. 6 ).
Nasal ciliated epithelium. The ciliated cells of this epithelium, examined by scanning and transmission electron microscopy, appeared absolutely normal.
Discussion
In this man the malformation leading to 'decapitated' spermatozoa occurred at the spermatid stage, and was due to an overproduction of a membranous vesicle system by the Golgi complex in the region between the centrioles and acrosome. The complete separation of the axonemal domain from the nucleated domain can occur after the mitochondria have been arranged around the axoneme, or before, when all mitochondria are still around the nucleus and the spindle-shaped body surrounds the axoneme. This explains the different tail models described in the mature spermatozoon. The detached heads exhibit random orientation in the seminiferous tubules. This disorientation is probably due to the loss of contacts between nucleus and axoneme, although Sertoli cells are also believed to play a role in spermatid orientation. The tails show mainly irregular motility.
The sperm heads were showing signs of alteration even when in the testis: the nuclear envelope was always incomplete, being absent from the posterior pole of the nucleus, the acrosomes were sometimes irregularly shaped, and 2 or 3 nuclei were frequently grouped in the same cytoplasm. The defect seems to be limited to the sperm flagellum : cilia of the nasal epithelium appeared normal, confirming that the 'decapitated sperm' condition in this man did not arise through a failure of the centrioles to migrate to their appropriate position in the cell.
